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SPEAKER FRAME AND SPEAKER HAVING diaphragm to allow the diaphragm to vibrate along the 
THE SAME central axis P1 by an electromagnetic force ( Lorentz force ) 

exerted on the voice coil . Thus , the speaker generates sound 
CROSS REFERENCE TO RELATED corresponding to the voice currents in a direction of an 

APPLICATIONS 5 acoustic radiation . 
[ Patent Literature 1 ] Japanese Patent Application Publi 

This application is a Continuation application of U . S . cation No . H07 - 95687 
application Ser . No . 15 / 425 , 312 filed Feb . 6 , 2017 , which is 
a Continuation application of U . S . application Ser . No . SUMMARY OF THE INVENTION 
15 / 137 , 993 filed Apr . 25 , 2016 , now U . S . Pat . No . 9 , 602 , 10 
900 , which is a Continuation application of Ser . No . 14 / 834 , Technical Problem 
875 filed Aug . 25 , 2015 , now U . S . Pat . No . 9 , 351 , 058 , which 
is a Continuation of U . S . application Ser . No . 14 / 247 , 684 For the frame 100 shown in the above - described Patent 
filed Apr . 8 , 2014 , now U . S . Pat . No . 9 , 148 , 715 , which is a Literature 1 the plurality of connection beams 103 are 
Continuation of U . S . application Ser . No . 12 / 933 , 321 filed 15 arranged so that in the cross - section passing through the Sep . 17 , 2010 , now U . S . Pat . No . 8 , 731 , 232 , which is a central axis P1 , inclination angles to the central axis P1 of National Stage of International Application No . PCT / the speaker for a longitudinal direction of the connection JP2008 / 056085 , filed Mar . 28 , 2008 , the content of which is beams 103 are equal with each other . Therefore , the speaker incorporated herein by reference in its entirety . 20 has a problem that , when mounting the speaker to a door 

FIELD OF THE INVENTION panel of a motor vehicle , the frame 100 , specially the 
plurality of connection beams 103 is distorted , e . g . curved , 

The present invention relates to a speaker frame and a distortion being produced in the entire frame 100 . Further 
speaker having the same , the speaker generates sound by more , the distortion of the edge is produced with the 
causing a diaphragm to vibrate by supplying voice currents . 25 distortion of the frame 100 , causing a position of the voice 

coil in the magnetic circuit portion , particularly in a mag 
DESCRIPTION OF THE RELATED ART netic gap , to be displaced from a desirable position . The 

displacement of the voice coil may cause several problems 
Various speakers ( refer for example to Patent Literature 1 ) such that the voice coil contacts with a plate of the magnetic 

are mounted to a motor vehicle as a moving body . The 30 circuit portion , and an acoustic characteristic is reduced by 
speaker includes : a speaker frame 100 ( shown in FIG . 1 and generation of an unwanted noise . 
FIG . 2 , hereinafter called the frame , refer for example to Furthermore , for the above - described speaker , there is a 
Patent Literature 1 ) ; a vibrating portion placed at an inner problem such that the door vibrates by vibrations of the 
side of the frame 100 ; and a magnetic circuit portion moving vehicle and the frame 100 is distorted by the 
mounted to the frame 100 and causing a diaphragm of the 35 vibrations as above and the frame easily resonates with the 
vibrating portion to vibrate . door . There are some problems that the resonance may cause 
As shown in FIG . 1 and FIG . 2 , the frame 100 according the vibration of the magnetic circuit portion , a voice coil 

to the above - described Patent Literature 1 includes : a cir contacting with the plate of the magnetic circuit portion , an 
cular - ring - like magnet support portion 101 ; a circular - ring - unwanted vibration transmitting to the diaphragm , and the 
like vibration support portion 102 having an inner diameter 40 acoustic characteristic reducing easily by an unwanted 
larger than an outer diameter of the magnet support portion vibration transmitting to the diaphragm . 
101 ; a plurality of connection beams 103 connecting the In addition , when the speaker is driven , the magnetic 
magnet support portion 101 and the vibration support por - circuit portion vibrates . There is a problem that the vibration 
tion 102 . The magnetic circuit portion is arranged on a of the magnetic circuit induces a resonance in the frame . 
surface of and is attached to the magnet support portion 101 . 45 There are some problems such as an unwanted vibration 
An edge connected with a diaphragm of the vibration transmitting to the diaphragm of a vibrating body due to the 
support portion is attached to an inner edge of the vibration resonance , and the acoustic characteristic reducing easily by 
support portion 102 . The magnet support portion 101 and the the unwanted vibration transmitting to the diaphragm . 
vibration support portion 102 are arranged concentrically T he present invention is intended to address these prob 
with each other . 50 lems . Therefore , an object of the present invention is to 

The connection beams 103 are formed into a linear provide a speaker frame which is prevented from being 
rod - like shape , and one end thereof is connected to the distorted , e . g . curved , as well as to provide a speaker having 
magnet support portion 101 while the other end thereof is this speaker frame . 
connected to the vibration support portion 102 . A longitu 
dinal direction of the respective connection beams 103 is 55 Solution to Problem 
arranged in parallel with a radial direction of the magnet 
support portion 101 and the vibration support portion 102 . In order to solve the above - described problems and 
The connection beams 103 are arranged at an equal interval achieve the above - described object , a speaker frame on the 
along a circumferential direction of the magnet support present invention according to claim 1 includes : a vibration 
portion 101 and the vibration support portion 102 . Further - 60 support portion supporting a vibrating body of a speaker ; a 
more , in a cross section passing through a central axis P1 of magnet support portion arranged inside of the vibration 
the speaker ( indicated by a dotted line shown in FIG . 1 and support portion and supporting a magnetic circuit portion of 
FIG . 2 ) , the plurality of connection beams 103 are formed the speaker ; and a plurality of connection beams connecting 
such that an angle between the connection beam 103 and the the vibration support portion and the magnet support por 
central axis P1 are equal . 65 tion , in which , in a cross - section passing through a central 

For the speaker including the above - described structure , axis of the speaker , an inclination angle of one connection 
voice currents are supplied to a voice coil attached to the beam of the connection beams to the central axis and to an 
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5 

inclination angle of other connection beam to the central 31 groove 
axis are different from each other . 32 , 33 H - shaped portion 

34 tubular portion 
BRIEF DESCRIPTION OF THE DRAWINGS 35 flange portion 

01 , 02 inclination angle 
FIG . 1 is a perspective view of a conventional speaker P central axis 

frame ; 
FIG . 2 is a perspective view showing a partial cross DESCRIPTION OF EMBODIMENTS 

section of the speaker frame shown in FIG . 1 ; 
FIG . 3 is a perspective view showing a partial cross - 10 One embodiment of the present invention will be 

section of a speaker according to a first exemplary embodi explained below . For a speaker frame according to one 
ment of the present invention ; embodiment of the present invention , in a cross section FIG . 4 is a perspective view of a frame of the speaker passing through a central axis of a speaker , an inclination shown in FIG . 3 ; angle of one connection beam of a plurality of connection FIG . 5 is a perspective view showing a partial cross - 15 beams to the central axis and an inclination angle of other section of the frame shown in FIG . 4 ; connection beam to the central axis are different . In such FIG . 6 is a side view of the frame shown in FIG . 4 ; manner , rigidity of the speaker frame can be ensured while FIG . 7A is a cross - sectional view taken along a line 
VIIA - VIIA shown in FIG . 4 , and FIG . 7B is a cross reducing the weight thereof by positioning the plurality of 
sectional view taken along a line VIIB - VIIB shown in FIG . 20 connection beams at an interval . Therefore , the frame can be 
7A ; prevented from being distorted , e . g . curved , reducing in an 

FIG . 8A is a cross - sectional view taken along a line acoustic characteristic , and resonating with a door panel of 
VIIIA - VIIIA shown in FIG . 4 , and FIG . 8B is a cross a motor vehicle when the frame is mounted at the door panel . 
sectional view taken along a line VIIIB - VIIIB shown in FIG . Furthermore , a resonance at the frame produced by the 
8A ; 25 vibration of a magnetic circuit can be prevented when the 

FIG . 9 is a cross - sectional view of a modified example of speaker is driven . 
the frame shown in FIG . 7 ; The one connection beam may be formed linearly , and the 

FIG . 10 is a cross - sectional view of another modified other connection beam may be formed so as to include a first 
example of the frame shown in FIG . 8 ; linear portion and a second linear portion bending from the 

FIG . 11 is another cross - sectional view of the frame 30 first linear portion . In this case , inclination angles of these 
shown in FIG . 10 ; connection beams to the central axis of the speaker will 

FIG . 12 is a perspective view of a frame of a speaker securely be different from each other and rigidity of the 
according to a second exemplary embodiment of the present speaker frame can be reliably ensured . 
invention ; The second linear portion of the other connection beam 

FIG . 13 is a perspective view showing a partial cross - 35 may be arranged substantially parallel to the central axis . In 
section of the frame shown in FIG . 12 ; this case , an inclination angle of the first linear portion of the 

FIG . 14 is a cross - sectional view taken along a line other connection beam to the central axis will securely be 
XIV - XIV shown in FIG . 13 ; different from the inclination angle of the one connection 

FIG . 15 is a cross - sectional view taken along a line beam to the central axis . 
XV - XV shown in FIG . 13 ; 40 The connection beam may include a groove . Furthermore , 

FIG . 16 is a cross - sectional view of a modified example the groove may be provided at the first linear portion of the 
of the frame shown in FIG . 14 ; other connection beam . In this case , rigidity of the connec 

FIG . 17 is a cross - sectional view of another modified tion beam can be reliably ensured while reducing the weight 
example of the frame shown in FIG . 8 ; and of the connection beam , i . e . the speaker frame . 

FIG . 18 is a cross - sectional view of another modified 45 The connection beam may include a H - shaped portion 
example of the frame shown in FIG . 9 . having a H - shaped cross - section . Furthermore , the H - shaped 

portion can be provided at the first linear portion of the other 
REFERENCE SIGNS LIST connection beam . In this case , rigidity of the connection 

beam can be reliably ensured while reducing the weight of 
1 speaker 50 the connection beam , i . e . the speaker frame . 
2 magnetic circuit portion A magnet support portion may include a damper mount 
4 speaker frame ing portion at which a damper is mounted . In this case , 
14 damper rigidity of not only the connection beam but also of the 
15 diaphragm ( vibrating body ) magnet support portion can be reliably ensured . 
18 magnet support portion At least one of the connection beams may connect to a 
19 vibration support portion back face of the damper mounting portion in a view of a 
20 connection beam mounting face of the magnet support portion . In this case , 
20a one connection beam since the connection beam projects from the magnet support 
20b other connection beam portion , rigidity of the magnet support portion can be 
21 bottom portion 60 reliably ensured . 
21a back face At least one of the connection beams connects to a back 
23 damper mounting portion face of a bottom portion of the magnet support portion . In 
24a surface ( mounting face ) this case , since the connection beam projects from the 
24b back face bottom portion of the magnet support portion , rigidity of the 
26 vibrating body mounting portion 65 magnet support portion can be reliably ensured . 
29 first linear portion A vibration support portion may include a flange portion 
30 second linear portion projecting from the vibration support portion in an outer 
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circumferential direction . In this case , rigidity of the vibra The yoke 7 is an inner magnet - type magnetic circuit 
tion support portion can be reliably ensured . which integrally includes a circular - plate - like circular plate 

A plurality of the one connection beams and a plurality of portion 10 and a cylinder - like tube portion 11 formed so as 
the other connection beams may be provided . In this case , to extend from an outer edge of the circular plate portion 10 . 
rigidity of the speaker frame can be securely improved . 5 Although the inner magnet - type magnetic circuit is dis 
Furthermore , an external force acting on the frame can be closed in this exemplary embodiment , the present invention 
dispersed to ( absorbed by ) the plurality of connection may utilize an outer - magnet type magnetic circuit or a 
beams . Furthermore , by providing the plurality of connec magnetic circuit combined with the inner magnet - type and 
tion beams , the speaker can include several transmission the outer - magnet type magnetic circuit ( a magnetic circuit 
paths of the vibration transmitting on the frame , thus the with a magnet disposed inside and outside of a voice coil 
vibration can be canceled out on the frame . bobbin ) . 

The vibration support portion may include a tubular The magnet 8 is formed into a circular - plate - like shape 
portion connecting to an outer edge of a vibrating body and is received in the tube portion 11 of the yoke 7 while 
mounting portion . In this case , rigidity of the vibration 15 being disposed on the yoke 7 . An outer diameter of the 
support portion can be improved , and thus rigidity of the magnet 8 is smaller than both of an outer diameter of the 
speaker frame can be securely improved . circular plate portion 10 of the yoke 7 and an inner diameter 

Both of the one connection beam and the other connection of the tube portion 11 . The above - described magnet 8 may 
beam may extend from the vibrating body mounting portion be a permanent magnet or a material excited by DC elec 
further to the tubular portion . In this case , the connection 20 tricity . 
beam can be formed to project from the vibrating body The plate 9 is formed into a circular - plate - like shape . An 
mounting portion , and thus rigidity of the vibration support outer diameter of the plate 9 is smaller than both of the outer 
portion can be further improved . diameter of the circular plate portion 10 of the yoke 7 and 

The one connection beam may connect to the vibrating the inner diameter of the tube portion 11 . The plate 9 is 
body mounting portion , and the other connection beam may 25 received in the tube portion 11 of the yoke 7 while being 
connect to the tubular portion . In this case , positions at disposed on the magnet 8 . The yoke 7 , the magnet 8 and the 
which these connection beams connect to the vibration plate 9 are arranged substantially concentrically so centers 
support portion are different from each other , thus rigidity of thereof are substantially the same . Thus , an inner circum 
the speaker frame can be improved . ferential face of the tube portion 11 of the yoke 7 and an 

The other connection beam may extend from the tubular 30 outer circumferential face of the plate 9 face each other with 
portion further to the vibrating body mounting portion . In an interval ( a magnetic gap G ) therebetween . 
this case , the other connection beam can be formed to Furthermore , the yoke 7 , the magnet 8 and the plate 9 are 
project from the tubular portion , thus rigidity of the vibration fixed to the bottom portion 21 of the frame 4 with a bolt not 
support portion can be further improved . shown penetrating through the bottom portion 21 or an 

A portion at which the other connection beam connecting 35 adhesive or the like . In such manner , the magnetic circuit 2 
to the tubular portion may be positioned near the magnet is fixed to the frame 4 by the plate 9 being fixed to the 
support portion compared to a portion at which the one bottom portion 21 . Of course , the yoke 7 , the magnet 8 and 
connection beam connecting to the vibrating body mounting the plate 9 are arranged substantially concentrically with the 
portion . In this case , the positions at which these connection frame 4 . 
beams connecting to the vibration support portion are dis - 40 With the structure described above , the magnetic circuit 2 
placed along the central axis , thus rigidity of the speaker includes the magnetic gap G having large magnetic flux 
frame can be improved . density between the inner circumferential face of the tube 

The present invention may be a speaker including the portion 11 of the yoke 7 and the outer circumferential face 
above - described speaker frame . In this case , rigidity of the of the plate 9 . 
speaker frame can be improved , distortion of the speaker 45 The vibrating portion 3 is placed ( supported ) inside the 
frame can be prevented and reduction in the acoustic char - frame 4 . The vibrating portion 3 includes a voice coil 12 , a 
acteristic can be prevented . voice coil bobbin 13 , a diaphragm 15 as a vibrating body , an 

edge 17 , a center cap 16 and a damper 14 . 
Exemplary Embodiment 1 In this exemplary embodiment , a voice coil 12 is provided 

50 and formed with a coil wound around an outer circumfer 
The first exemplary embodiment of the present invention ence of the voice coil bobbin 13 . Also , this voice coil 12 is , 

will be explained with reference to FIG . 3 through FIG . 8 . before driving the diaphragm 15 , arranged within the above 
A speaker 1 according to the first exemplary embodiment of described magnetic gap G of the magnetic circuit 2 . Voice 
the present invention shown in FIG . 1 is mounted at a door currents are supplied to the voice coil 12 via later - described 
panel and such of a motor vehicle and provides voice 55 lead wires not shown . 
information to a passenger of the motor vehicle . The voice coil bobbin 13 is formed into a cylinder - like 

The speaker 1 , as shown in FIG . 3 , includes a magnetic shape . An inner diameter of the voice coil bobbin 13 is 
circuit portion 2 , a vibrating portion 3 , a wiring portion not formed larger than an outer diameter of the plate 9 . An outer 
shown and a speaker frame ( hereinafter called the frame ) 4 . diameter of the voice coil bobbin 13 is formed smaller than 

The magnetic circuit portion 2 is fixed to a later - described 60 the inner diameter of the tube portion 11 of the yoke 7 . The 
bottom portion 21 of magnet support portion 18 of the frame voice coil bobbin 13 is arranged substantially concentrically 
4 and fixed to the frame 4 . As shown in FIG . 3 , the magnetic with the yoke 7 , plate 9 and the voice coil 12 . For the voice 
circuit portion 2 includes a yoke 7 constituted of for example coil bobbin 13 , one end portion thereof is inserted into the 
a magnetic body ( so - called paramagnetic or ferromagnetic magnetic gap G , and the voice coil 12 is attached to an outer 
body ) , a magnet 8 and a plate 9 constituted of for example 65 circumference of the one end portion . The voice coil bobbin 
a magnetic body ( so - called paramagnetic or ferromagnetic 13 is supported by the diaphragm 15 and the damper 4 and 
body ) . such so as to be movable along a central axis of the yoke 7 . 
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The central axis of the yoke 7 is substantially the same as a The above - described damper 14 of the vibrating body 3 , 
central axis P of the speaker 1 ( indicated by a dotted line the diaphragm 15 and the center cap 16 are , of course , 
shown in FIG . 3 ) . arranged substantially concentrically with the frame 4 and 

The diaphragm 15 is made of a resin . In order to reduce the magnetic circuit 2 . For the vibrating body 3 , when 
the weight of the speaker 1 , metal material such as alumi - 5 currents corresponding to voice information ( i . e . voice cur 
num or other known materials including ceramics may be rents ) are supplied to the voice coil 12 , the diaphragm 15 to 
used as well . The diaphragm 15 is formed into a circular which the vibration of the voice coil 12 is transmitted 
ring - like shape having a conical ( cone - like ) appearance . The vibrates along the above - described central axis , producing 

diaphragm 15 , with an inner edge portion thereof attached to sound corresponding to the voice currents . That is , the 

the other end portion of the voice coil bobbin 13 , is slant as 10 diaphragm 15 vibrates due to a driving force ( electromag 
it gets from the voice coil bobbin 13 towards the outer netic force ) applied to the voice coil 12 . 

The wiring portion includes lead wires connected to the circumferential direction , in a direction towards a later voice coil 12 . The lead wires , i . e . the wiring portion , supply described vibration support portion 19 of the frame 4 . The the voice currents to the voice coil 12 via a known amplifier diaphragm 15 is supported vibratably with respect to the 15 and such 
frame 4 by the damper 14 via the voice coil bobbin 13 . Also , As shown in FIG . 4 and FIG . 5 , the frame 4 integrally 
the diaphragm 15 vibrates by the voice coil 12 and generates includes , the circular - ring - like ( annular ) magnet support 
sound . portion 18 , the circular - ring - like vibration support portion 

The edge 17 is formed into a circular - ring - like shape , and 19 in which the magnet support portion 18 is positioned at 
an inner edge thereof is attached to an outer edge portion of 20 an inner side thereof , and a plurality of connection beams 20 
the diaphragm 15 , while an outer edge of the edge 17 is connected to the magnet support portion 18 and the vibration 
attached to an inner edge portion of a later - described vibrat - support portion 19 . 
ing body mounting portion 26 of the vibration support The magnet support portion 18 includes the circular - ring 
portion 19 . For the edge 17 , the shape of a cross - section like bottom portion 21 , a cylinder - like circle tube portion 22 
thereof is formed into a convex shape ( an arc - like shape ) 25 provided to stand from an outer edge of the bottom portion 
towards the sound emitting side of the speaker 1 . The edge 21 , and the damper mounting portion 23 . For the bottom 
17 supports the diaphragm 15 vibratably with respect to the portion 21 , the circular portion 10 of the yoke 7 and such are 
frame 4 . disposed on a surface of the bottom portion 21 and the 

The center cap 16 is formed into a circular - plate - like magnetic circuit portion 2 is attached . For this reason , the 
shape , and a central portion thereof is formed so as to curve 30 bottom portion 21 is positioned farther from the vibration 
projectingly in a direction of the sound emitting of the support portion 19 compared to the damper mounting por 
diaphragm 15 , i . e . a direction away from the magnetic tion 23 . 
circuit 2 . The center cap 16 is arranged at a position The damper mounting portion 23 includes : a circular 
substantially concentric with the diaphragm 15 . An outer ring - like flange portion 24 extending from an edge portion 
edge portion of the center cap 16 is fixed to the inner edge 35 of the circle tube portion 22 distant from the bottom portion 
portion of the diaphragm 15 . And the center cap is provided 21 in an outer circumferential direction of the circle tube 
at a central portion of the diaphragm 15 . portion 22 ; and the damper mounting cylinder portion 25 

The damper 14 is made of a breathable member . In provided to stand from an outer edge portion of the flange 
particular , the breathable member includes a nonwoven portion 24 in the same direction as a direction towards the 
fabric made of fibers , or a sheet - like member obtained by 40 circle tube portion 22 provided to stand from the bottom 
adding ( impregnating or coating ) a resin to a nonwoven portion 21 . On a surface 24a ( corresponds to a mounting 
fabric , and known member can be utilized . Also , for face in claims ) of the flange 24 exposed to a direction of the 
example , the fiber forming the nonwoven fabric includes a sound emitting , the damper 14 is disposed with a space . An 
polyamide - system resin such as a kepler or a polyester outer edge of the damper 14 is attached to the inner 
system resin and such , and the resin includes a phenol - 45 circumferential face of the damper mounting cylinder por 
system resin and such . In addition , a method for adding a tion 25 . 
resin to the nonwoven fabric includes , for example , impreg - The vibration support portion 19 integrally includes , the 
nating or coating a solution , then drying in a suitable circular - ring - like vibrating body mounting portion 26 and an 
manner . The solution has a resin to be added and an organic outer tube portion 27 provided to stand from an outer edge 
solvent to diffuse the resin . As the method for adding the 50 of the vibrating body mounting portion 26 in the same 
resin , using a known method is possible . The damper 14 is direction as a direction towards the circle tube portion 22 
entirely formed into a circular - ring - like ( annular ) shape . An provided to stand from the bottom portion 21 . The outer 
inner edge of the damper is attached to an outer circumfer - edge portion of the edge 17 is attached to the inner edge 
ential face of the other end portion of the voice coil bobbin portion of the vibrating body mounting portion 26 . The 
13 , and an outer edge of the damper is attached to an inner 55 diaphragm 15 is mounted at the vibrating body mounting 
circumferential face of a later - described damper mounting portion 26 via the edge 17 . 
cylinder portion 25 of the magnet support portion 18 . Of Furthermore , the vibrating body mounting portion 26 of 
course , this damper 14 is arranged substantially concentri - the vibration support portion 19 is provided with through a 
cally with the magnetic circuit 2 , the diaphragm 15 and the hole 28 through which a bolt is passed for fixing the frame 
voice coil bobbin 13 and such . 60 4 , i . e . the speaker 1 , to a door panel and such of a motor 

For the above - described damper 14 , the inner edge thereof vehicle . 
is attached to the outer circumferential face of the voice coil As shown in FIG . 6 , FIG . 7A and FIG . 8A , the plurality 
bobbin 13 , while the outer edge thereof is attached to the of connection beams 20 are formed into a rod - like shape . 
inner circumferential face of the damper mounting cylinder One ends of the connection beams 20 connect to an outer 
portion 25 , damping the vibration of the diaphragm 15 ( in a 65 edge of the flange portion of magnet support portion 18 , and 
direction perpendicular to a direction of the vibration of the other ends of the connection beams 20 connect to an inner 
voice coil ) . edge of the vibration body mounting portion 26 of the 
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vibration support portion 19 . The plurality of the connection Particularly , for a purpose of reducing the weight of the 
beams 20 are arranged at an interval in the circumferential speaker 1 , the frame 4 is preferably formed with a resin . 
direction of the frame 4 , i . e . the speaker 1 . For the speaker 1 having the above - described structure , 

Furthermore , as shown in FIG . 8A , one connection beam the voice currents are supplied to the voice coil 12 via the 
20 ( hereinafter indicated with a reference sign 20a ) of the 5 lead wires and such , and in response to the voice currents the 
plurality of connection beams 20 extends linearly from the voice coil 12 positioned in the magnetic gap G vibrates 
magnet support portion 18 towards the vibration support along the central axis P . Then , the voice coil bobbin 13 
portion 19 . Furthermore , as shown in FIG . 7A , other con - vibrates along the central axis P with the damper 14 and the 
nection beam 20 ( hereinafter indicated with a reference sign diaphragm 15 and such . The voice coil 12 is wound around 
20b ) of the plurality of connection beams 20 includes a first 10 the outer circumference of the voice coil bobbin 13 . That is , 
linear portion 29 and a second linear portion 30 . The first the diaphragm 15 to which the vibration of the voice coil 12 
linear portion 29 includes one end extending linearly and is transmitted vibrates and thereby generates sound corre 
connecting to the magnet support portion 18 . The second sponding to the voice currents . At this time , the damper 14 
linear portion 30 extends linearly and connects to the inner reduces the vibration of the diaphragm 15 ( in the direction 
edge portion of the vibrating body mounting portion 26 of perpendicular to the direction of the vibration of the voice 
the vibration support portion 19 and bends from the other coil ) . Furthermore , the frame 4 includes the connection 
end of the first linear portion 29 . For the first liner portion beams 20a , 20b having the inclination angles 01 , 02 to the 
29 , an inclination angle 02 ( shown in FIG . 7A ) to the central central axis P different from each other , thus rigidity of the 
axis P in a cross - section passing through the above - de - 20 frame 4 is improved and production of distortion such as 
scribed central axis P of the frame 4 is formed greater than curvature in the frame 4 can be prevented . 
an inclination angle 01 ( shown in FIG . 8A ) of the one According to this exemplary embodiment , in the cross 
connection beam 20a to the central axis Pin a cross - section section passing through the central axis P of the speaker 1 , 
passing through the central axis P of the above - mentioned the inclination angle 01 of the one connection beam 20a to 
one connection beam 20a . Furthermore , the second linear 25 the central axis P and the inclination angle 02 of other 
portion 30 is arranged substantially parallel to the above connection beam 20b to the central axis P are different from 
described central axis P . In such manner , the one connection each other . Consequently , rigidity of the frame 4 can be 
beam 20a and the other connection beam 20b are formed ensured while reducing the weight thereof and positioning 
such that , in the cross - section passing through the central the plurality of connection beams 20a , 20b at intervals . 
axis P of the frame 4 , the inclination angles 01 , 02 to the 30 Therefore , for example , production of distortion such as 
central axis P are different from each other . curvature in the frame 4 can be prevented , a resonance with 

Furthermore , in the shown exemplary embodiment , the a door panel of a motor vehicle when mounted at the door 
one connection beam 20a and the other connection beam panel can be prevented , and deterioration in the acoustic 
20b are arranged alternately in the circumferential direction characteristic can be prevented . Furthermore , a resonance in 
of the frame 4 . That is , in the shown exemplary embodiment , 35 the frame 4 due to the vibration of a magnetic circuit 2 
there are only the one connection beam 20a and other produced when the speaker 1 is driven can be prevented . 
connection beam 20b provided , and the respective connec Furthermore , the one connection beam 20a is formed into 
tion beams 20a , 20b are provided plurally . a linear shape and the other connection beam 20b is formed 

Furthermore , as shown in FIG . 7B and FIG . 8B , the so as to include the first linear portion 29 and the second 
connection beams 20a , 20b respectively include grooves 31 40 linear portion 30 bending from the first linear portion 29 . 
intersecting with the central axis P and concave from both Consequently , the inclination angles 01 , 02 of these con 
surfaces . The grooves 31 extend linearly along the connec - nection beams 20a , 20b to the central axis P will securely be 
tion beams 20a , 20b . For the one connection beam 20a , the different , thereby reliably ensuring rigidity of the frame 4 . 
groove 31 is formed along the entire length of the one S ince the second linear portion 30 of the other connection 
connection beam 20a . For the other beam 206 , the groove 31 45 beam 20b is arranged substantially parallel to the central 
is formed along the entire length of the first linear portion 29 axis P , the inclination angles 01 , 02 of the one connection 
whereas no grooves 31 are formed at the second linear beam 20a and of the first linear portion 29 of the other 
portion 30 . By including the grooves 31 , the above - de - connection beam 20b to the central axis P will securely be 
scribed one connection beam 20a includes a H - shaped different . 
portion 32 having a H - shaped cross - section along the entire 50 The connection beams 20a , 200 include the grooves 31 . 
length of the one connection beam 20a , as shown in FIG . 8B . Furthermore , the grooves 31 are provided at the first linear 
The other connection beam 20b includes a H - shaped portion portion 29 of the other connection beam 206 . Consequently , 
33 having a H - shaped cross - section along the entire length rigidity of the connection beams 20a , 20b can be reliably 
of the first linear portion 29 ( i . e . , H - shape portion 33 is ensured while further reducing the weight of the connection 
provided at the first linear portion 29 ) , as shown in FIG . 7B . 55 beams 20a , 20b , i . e . the frame 4 . 

Furthermore , as shown in FIG . 6 , FIG . 7A and FIG . 8A , The connection beams 20a , 20b includes the H - shaped 
the connection beams 20a , 20b connect from the outer edge portions 32 , 33 having the H - shaped cross - section . More 
of the flange portion 24 of the magnet support portion 18 to over , this H - shaped portion 33 is provided at the first linear 
a back face 24b of the damper mounting portion 23 in a view portion 29 of the other connection beam 20b . Consequently , 
of the surface 24a of the flange portion 24 at which the 60 rigidity of the connection beams 20a , 20b can be reliably 
damper is mounted and connect to a back face 21a of the ensured while further reducing the weight of the connection 
bottom portion 21 in a view of the damper 14 via an outer beams 20a , 206 , i . e . the frame 4 . 
circumferential face of the circle tube portion 22 . The magnet support portion 18 includes the damper 

The frame 4 having the above - described structure is mounting portion 23 at which the damper 14 is attached . 
formed with a known material . There is a metal material 65 Consequently , rigidity of not only the connection beams 
such as iron or aluminum and a resin such as a polycarbonate 20a , 20b but also of the magnet support portion 18 can be 
resin , an ABS resin or an acrylic resin as the known material . reliably ensured . 



US 10 , 015 , 585 B2 

The bottom portion 21 at which the magnetic circuit indicated by the same reference signs and a detailed expla 
portion 2 of the magnet support portion 18 is attached is nation is eliminated . Also , when shown in FIG . 9 through 
positioned farther from the vibration support portion 19 FIG . 11 , similar to the above - described first exemplary 
compared to the damper mounting portion 23 . Consequently , embodiment , it is possible , for example , to reliably ensure 
the damper mounting portion 23 and the bottom portion 21 5 rigidity of the connection beam 20a , 206 , reliably ensure 
are arranged at different positions along the central axis P , rigidity of the magnetic supporting portion 18 , securely 
and thus rigidity of the magnet support portion 18 can be improve rigidity of the frame 4 , prevent production of 
ensured . distortion such as curvature in the frame 4 , prevent produc 

The connection beams 20a , 20b connect to the back face tion of distortion in the edge 17 with the distortion of the 
24b in a view of the surface 24a of the damper mounting 10 frame 4 and the displacement of the voice coil 12 in the 
portion 23 . Consequently , the connection beams 20a , 20b magnetic gap with the distortion of the edge 17 , prevent 
are arranged to project from the magnet support portion 18 , contact of the voice coil 12 with the plate 9 and such 
thereby ensuring rigidity of the magnet support portion 18 . constituting the magnetic circuit portion 2 caused by the 

The connection beams 20a , 20b connect to the back face displacement of the voice coil 12 , prevent generation of an 
21a of the bottom portion 21 of the magnet support portion 15 unwanted noise due to the above - described contact and 
18 . Consequently , the connection beams 20a , 20b are prevent deterioration of the acoustic characteristic due to the 
arranged to project also from the bottom portion 21 of the generation of the unwanted noise . Furthermore , a resonance 
magnet support portion 18 , thereby ensuring rigidity of the in the frame 4 due to the vibration of a magnetic circuit 
magnet support portion 18 . portion 2 produced when the speaker 1 is driven can be 

A plurality of the one connection beam 20a and the other 20 prevented . Furthermore , by providing the plurality of con 
connection beam 20b is provided . Consequently , rigidity of nection beams 20a , 20b at the frame 4 , there can be provided 
the frame 4 can be securely improved . Furthermore , by several transmission paths for the vibration transmitting on 
providing the plurality of connection beams 20a , 20b , sev - the frame 4 , thus the vibration can be canceled out at the 
eral transmission paths for the vibration transmitting on the frame 4 , in other words , production of a resonance can be 
frame 4 can be provided , thus the vibration can be canceled 25 prevented . 
out at the frame 1 . 

The above - described speaker 1 includes the above - de Second Exemplary Embodiment 
scribed frame 4 . Consequently , by improving rigidity of the 
frame 4 , production of distortion such as curvature in the Next , a second exemplary embodiment of the present 
frame 4 can be prevented , production of distortion in the 30 invention will be explained in reference with FIG . 12 
edge with the distortion of the frame 4 can be prevented , through FIG . 15 . For the second exemplary embodiment of 
displacement of the voice coil in the magnetic gap with the the present invention shown in FIG . 12 through FIG . 15 , the 
distortion of the edge can be prevented , contact of the voice components similar to those of the first exemplary embodi 
coil 12 with the plate 9 , the magnet 8 and the yoke 11 and ment are indicated by the same reference signs and a detailed 
such constituting the magnetic circuit portion 2 caused by 35 explanation is eliminated . 
the displacement of the voice coil can be prevented , and In this exemplary embodiment , for the frame 4 , as shown 
generation of an unwanted noise due to the above - described in FIGS . 12 and 13 , the vibration support portion 19 includes 
contact and deterioration in the acoustic characteristic due to a tubular portion 34 and a flange portion 35 in addition to the 
the generation of the unwanted noise can be prevented . above - described vibrating body mounting portion 26 and the 
Furthermore , a resonance in the frame 4 due to the vibration 40 outer tube portion 27 . The tubular portion 34 is formed into 
of a magnetic circuit portion 2 produced when the speaker a cylinder - like shape and is provided to stand from the outer 
1 is driven can be prevented . Furthermore , by providing the edge of the vibrating body mounting portion 26 in an 
plurality of connection beams 20a , 20b at the frame 4 , there opposite direction of the outer tube portion 27 . The flange 
can be provided several transmission paths for the vibration portion 35 is formed into a circular - ring - like shape . And an 
transmitting on the frame , thus the vibration can be canceled 45 inner edge of the flange portion 35 connects to an edge of the 
out at the frame , in other words , production of a resonance tubular portion 34 distant from the vibrating body mounting 
can be prevented . portion 26 . And the flange portion 35 projects from the 

In the above - described first exemplary embodiment , the tubular portion 34 , i . e . the vibrating body mounting portion 
one ends of the connection beams 20a , 20b connect to the 26 , in the outer circumferential direction . Furthermore , the 
outer edge of the flange portion 24 of the magnet support 50 flange portion 35 includes a through hole 28 to pass through 
portion 18 ; however , in the present invention , the one ends a bolt for fixing the frame 4 , i . e . the speaker 1 , to a door 
of the connection beams 20a , 20 may connect to the outer panel . 
edge of the bottom portion 21 , as shown in FIG . 9 ( FIG . 9 Furthermore in this exemplary embodiment , the connec 
shows in case of the connection beam 20b ) , or the one ends tion beams 20a , 20b , as shown in FIG . 14 and FIG . 15 , 
of the connection beams 20a , 206 may connect to the outer 55 extend from the inner edge of the vibrating body mounting 
circumferential face of the damper mounting cylinder por portion 26 towards an inner circumferential face of the 
tion 25 of the magnet support portion 18 , as shown in FIG . tubular portion 34 and , of course , connect to the inner 
10 and FIG . 11 . Furthermore , in regards to the connection circumferential face of the tubular portion 34 . 
beam 20b shown in FIG . 9 , if necessary , especially only the According to this exemplary embodiment , the vibration 
first linear portion 29 of the connection beam 20b may be 60 support portion 19 includes the tubular portion 34 connect 
substantially parallel to the connection beam 20a . In this ing to the outer edge of the vibrating body mounting portion 
case , the second linear portion 30 may be different from an 26 . Consequently , as compared with the above - described 
inclination angle 01 of the connection beam 20a to the first exemplary embodiment , rigidity of the vibration sup 
central axis P , and may be configured to be either smaller port portion 19 can be further improved , thus rigidity of the 
than or greater than 01 . 65 frame 4 can be further improved . Furthermore , a resonance 

In addition , in FIG . 9 through FIG . 11 , the components in the frame 4 due to the vibration of a magnetic circuit 
similar to those of the first exemplary embodiment are portion 2 produced when the speaker 1 is driven can be 
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13 
prevented . Furthermore , both of the connection beams 20a , ing the plurality of connection beams 20a , 20b at intervals . 
20b extend from the vibrating body mounting portion 26 Therefore , production of distortion such as curvature in the 
further to the tubular portion 34 . Consequently , the connec frame 4 can be prevented , a resonance with a door panel of 
tion beams 20a , 20b can be formed projectingly from the a motor vehicle when mounted at the door panel can be 
vibrating body mounting portion 26 and rigidity of the 5 prevented , and deterioration of the acoustic characteristic 
vibration support portion 19 can be further improved . can be prevented . 
Moreover , the vibration support portion 19 includes the It is intended that the above - described exemplary embodi 

flange portion 35 projecting from the tubular portion 34 , that ments are only representative embodiments , and it should be 
is , from the vibration support portion 19 , in the outer understood that the present invention is not limited thereto . 
circumferential direction . Consequently , rigidity of the 10 That is , various changes can be made and practiced without 
vibration support portion 19 can be reliably ensured . departing the scope of the present invention . For example , 

Furthermore , in this exemplary embodiment , as shown in the frame 4 may include the connection beams 20a , 205 
FIG . 16 , the first linear portion 29 of the other connection having a cross section formed in a curved shape , as shown 
beam 20b may connect directly to the tubular portion 34 , and in FIG . 17 and FIG . 18 . Also , for the modified example of 
a portion of the other connection beam 20b connecting to the 15 the frame 4 shown in FIG . 17 and FIG . 18 , the components 
tubular portion 34 may be positioned nearer to the magnet similar to those shown in the above - described first and 
support portion 18 ( downwardly ) compared to a portion of second exemplary embodiments are indicated by the same 
the one connection beam 20a connecting to the vibrating reference signs , thus a detailed explanation is eliminated . 
body mounting portion 26 . Furthermore , in FIG . 16 , the Although the frame 4 shown in FIG . 17 and FIG . 18 is a 
second linear portion 30 of the other connection beam 20b 20 modified example of the frame 4 shown in the FIG . 7 and 
may be integrally formed so as to project from the inner FIG . 8 of the first exemplary embodiment , it is not limited 
circumferential face of the tubular portion 34 , extend to the to this , and it may be a modified example for the second 
vibrating body mounting portion 26 and , of course , connect exemplary embodiment , without any limitation . Further 
to the vibrating body mounting portion 26 . more , if necessary , the connection beams 20a , 20b may have 

In this case , the one connection beam 20a connects to the 25 a substantially same shape . 
vibrating body mounting portion while the other connection Moreover , in the above - described exemplary embodi 
beam 20b connects to the tubular portion 34 . Thus , positions ments , both of the connection beams 20a , 20b connect to the 
of the connection beams 20a , 20b connecting to the vibra - back face 24b of the damper mounting portion 23 and 
tion support portion 19 are different from each other . Con - connect to the back face 21a of the bottom portion 21 . 
sequently , rigidity of the frame 4 can be improved . 30 However , in the present invention , at least one of the 

The other connection beam 20b extends from the tubular connection beams 20a , 20b may connect to the back face 
portion 34 further to the vibrating body mounting portion 26 . 24b of the damper mounting portion 23 and connect to the 
Consequently , the connection beam 20b can be formed to back face 21a of the bottom portion 21 . 
project from the tubular portion 34 and rigidity of the 
vibration support portion 19 can be further improved . 35 The invention claimed is : 

The portion of the other connection beam 20b connecting 1 . A speaker frame , comprising : 
to the tubular portion 34 is positioned nearer to the magnet a vibration support portion including a vibrating body 
support portion 18 ( downwardly ) compared to the portion of mounting portion for a vibrating body of a speaker , and 
the one connection beam 20a connecting to the vibrating a tubular portion connecting to the vibrating body 
body mounting portion 26 . Consequently , the portions of the 40 mounting portion ; 
connection beams 20a , 20b connecting to the vibration a magnet support portion arranged inside of the vibration 
support portion 19 are displaced along the central axis P , support portion and supporting a magnetic circuit por 
thus rigidity of the frame 4 can be improved . tion of the speaker , and 

According to the first and the second exemplary embodi - a plurality of connection beams connecting the vibration 
ments described above , the below - described speaker frame 45 support portion and the magnet support portion , 
4 is provided . wherein the plurality of connection beams contains a first 

connection beam connected to the vibration support 
APPENDIX portion at a connection portion , and a second connec 

tion beam connected to the vibration support portion at 
A speaker frame 4 including : a vibration support portion 50 a portion spaced apart the connection portion in a sound 

19 supporting a diaphragm 15 of a speaker 1 ; a magnet emitting direction . 
support portion 18 arranged inside of the vibration support 2 . The speaker frame as claimed in claim 1 , 
portion 19 and supporting a magnetic circuit portion 2 of the wherein the first connection beam is connected to the 
speaker 1 ; and a plurality of connection beams 20 connect vibrating body mounting portion of the vibration sup 
ing the vibration support portion 19 and the magnet support 55 port portion . 
portion 18 , in which , in a cross section passing through a 3 . The speaker frame as claimed in claim 1 , 
central axis Pof the speaker 1 , an inclination angle 01 of one wherein the second connection beam is connected to the 
connection beam 20a to the central axis P and an inclination tubular portion of the vibration support portion . 
angle 02 of other connection beam 20 to the central axis P 4 . The speaker frame as claimed in claim 2 , 
are different from each other . wherein the second connection beam is connected to the 

According to the appendix , in the cross section passing tubular portion of the vibration support portion . 
through the central axis P of the speaker 1 , the inclination 5 . The speaker frame as claimed in claim 4 , 
angle 01 of the one connection beam 20a of the plurality of wherein the second connection beam extends from an 
the connection beams to the central axis P is different from inner edge of the vibrating body mounting portion 
the inclination angle 02 of the other connection beam 20b to 65 towards an inner circumferential face of the tubular 
the central axis P . Consequently , rigidity of the frame 4 can portion , and connected to the inner circumferential face 
be ensured while reducing the weight thereof and position of the tubular portion . 

5 The 



15 

10 

US 10 , 015 , 585 B2 
16 

6 . The speaker frame as claimed in claim 4 , further 10 . The speaker frame as claimed in claim 1 , 
comprising : wherein the tubular portion is connected to an outer edge 

a projecting portion connecting the second connection of the vibrating body mounting portion . 
beam and the vibrating body mounting portion , and 11 . A speaker comprising : 
formed on the tubular portion . a vibrating body ; 

a magnetic circuit portion ; and 7 . The speaker frame as claimed in claim 1 , a speaker frame , 
wherein the magnet support portion includes a damper wherein the speaker frame includes : 

mounting portion for mounting a damper on the a vibration support portion including a vibrating body 
speaker , and mounting portion for the vibrating body of the speaker , 

wherein the first and second connection beams are con and a tubular portion connecting to the vibrating body 
nected to the damper mounting portion of the magnet mounting portion ; 

a magnet support portion arranged inside of the vibration support portion . support portion and supporting the magnetic circuit 
8 . The speaker frame as claimed in claim 7 , portion of the speaker ; and 
wherein the magnet support portion includes a bottom13 a plurality of connection beams connecting the vibration 

arranged at a different position from the damper mount support portion and the magnet support portion , 
ing portion along the central axis of the speaker , and a wherein the plurality of connection beams contains a first 
portion at which the magnetic circuit portion of the connection beam connected to the vibration support 

portion at a connection portion , and a second connec speaker is attached . 20 tion beam connected to the vibration support portion at 
9 . The speaker frame as claimed in claim 1 , a portion spaced apart the connection portion in a sound 
wherein the tubular portion is formed into a cylinder emitting direction . 

shape . * * * * * 


